Abstract The consumption of olives and olive oil is very established in the Mediterranean. Also, the great gastronomic and health consideration of these products, as well as their relative scarcity and specificity makes them well considered and paid in the globalised markets, which have absorbed without difficulty the increase in production experienced in the last decades. In this context we witnessed the expansion and intensification of its production in its region of origin, but it is also being planted in areas which do not necessarily share the ideal thermopluviometric conditions for this crop. The purpose of this paper is to show, in a spatiotemporal point of view, the expansive dynamic of the olive tree. The main conclusion is this cycle has a very important potential growth ahead, but is not exempt of limitations and doubts, both for the new productive regions and the Mediterranean regions that are specialised in this millennial crop.
INTRODUCTION
The production and consumption of olive oil are deeply rooted in the Mediterranean, although it represents only a tiny share of the vegetable fats sold in the world, below 2% on average in the five-year period 2010-2015. In addition, the trend is towards a progressive reduction of its participation in this world basket, and not because it is not experiencing increased growth global production of olive oil quadrupled between 1961 and 2016 but rather because of the much greater increases in the vegetables oils obtained from palm, soya, rapeseed and sunflower, by far the most dominant oleaginous plants, as shown in Table 1 .
Being a food with much higher prices than those of its direct competitors (Figure 1 ), the demand for olive oil owes much to the gastronomic appreciation and the recognition of its beneficial health effects as a fundamental component of the Mediterranean diet (Barjol, Olive cultivation in the era of globalization J.D. Sánchez-Martínez , A. Garrido-Almonacid Table 1 Evolution of the global production of the principal vegetable fats in the world 2014; Rastoin, 2016) . These aspects have opened up new and broader perspectives, just as they have for the consumption of olives. In the context of globalization, for the traditional producer territories it is a great economic opportunity that has been translated into a strengthening of regional specialization, as has occurred paradigmatically in the south of Spain (Sánchez and Paniza, 2015) . But there are also cases of new producing territories all over the world, even in areas where climate conditions differ markedly from those typical of their place of prime acclimatization, but in which they try to reproduce the productivist models that have been honed in countries such as Italy or Spain. The fact is that the olive acreage has tripled in the last fifty years, being present today in fifty-six countries. Far from being stabilized, a multitude of expansion plans in old and new producing countries suggest an expansive trend for the coming decades. In the present work we intend to examine the reasons that explain these processes of expansion, putting special emphasis on some of the most outstanding cases. Likewise, we will try to explain the fundamental role that Spain is playing in their development, in terms of both the production and export of products and the generation of knowledge, training, capital and technologies that are being applied all over the world. 
CONCEPTUAL FRAMEWORK
Without reaching the economic, environmental and social magnitudes and repercussions of soybean or oil palm crops (Pérez-Carrera, Moscuza & Fernández Cirelli, 2008; Jiménez, 2008) , to cite only two examples that are also related to the production of soybean and palm oil, the production of vegetable fats in the Mediterranean area has also been moving towards the consolidation of monocultures, with olive groves and vineyards standing out from the rest. The ultimate cause of agricultural monocultures, as they present themselves nowadays, is neoliberal-inspired economic globalization, which has overthrown numerous tariff and trade barriers (Clare, 2014) and has enabled the emergence of the so-called "third food regime" (Bernstein, 2015) .
Throughout the world one can find paradigmatic cases of the speed and depth of changes associated with extreme regional specialization. Accordingly, in the face of achievements related to the adoption of canonical productivist principles, there have also been perverse effects such as land grabbing, massive displacements towards the suburbs of the large growing cities of less developed countries, or severe losses of biodiversity. In all these cases, the almost universal tendency to concentrate agrarian and agroindustrial activity in large corporations, specialized in earning profits through economies of scale (McMichael, 2014) has also been observed. Of course, the regional specialization of agriculture is a very old issue. Throughout the eighteenth and nineteenth centuries, monocultures already reached very significant dimensions in the new countries that had previously been colonized by European metropolis, both in tropical areas and in temperate climates. One of the most studied cases is that of the large slave plantations of sugarcane i Caribbean (Stinchcombe, 1996) . Similarly, market unity, accelerated industrialization, and the development of a highly efficient communications system facilitated the creation of the great homogeneous production belts of the United States during the twentieth century (Moore, 2003) . SOCIAL SCIENCES & HUMANITIES, VOL 1, ISSUE 1, 2018
The modern monocultures to which we are referring reach ever greater sizes and employ strategies that fully participate, as has been pointed out, in the principles of agricultural productivism, that is, that are accompanied by formulas to significantly increase the crops and that are associated with corporate concentration (Moreno-Pérez, 2013). Given that the possibility of relocation of agricultural production exists, certain territories and crops in Western Europe have tried to move towards postproductivist models (Wilson 2001 , OECD 2006 , as they may not be able to withstand the competition from these new producers. Of course, this is more complicated in the case of crops that are linked to limited climatic ranges, as evidently occurs with the olive tree.
The olive tree (Olea europaea) is the only plant of agricultural interest of its kind, belonging to a family that is made up of about 600 species. Its habitat is a latitudinal strip between the 30th and 45th parallels of both hemispheres, in regions characterized by hot, dry summers, moderate precipitation and seasonal contrast, with some accumulation of cold during the winter. However, in recent years it has also been penetrating tropical latitudes in areas of a certain altitude or continentality, in this way trying to compensate for crossing the usual latitudinal boundary (Civantos, 2004) .
The earliest evidence of the plant's domestication has been located north of the Dead Sea in deposits whose antiquity is dated to about 4,000 years. Vegetative propagation by cloning permitted its rapid geographic expansion and varietal diversification, accelerating the selection process in search of its best economic uses throughout the Mediterranean. In this way, it became adapted to highly contrasted regional and local environmental conditions (Rallo Romero et al., 2005) . In its journey through the Mediterranean lands and civilizations of antiquity, it reached its western extremity, the Iberian Peninsula, with the Phoenicians, although its peak coincided with the end of the Punic Wars (146 BC) when Baetica, the most southern province of Hispania, specialized in its cultivation to supply Rome. Like many other plant and animal species, it was also in Andalusia where the genetic material was collected that reached the American territories conquered by the Hispanic Monarchy from the 16th century, becoming acclimatized in regions comparable to that of its place of origin, in territories of the current republics of Mexico, Peru, Chile and Argentina in the second half of that century. A few decades later it was introduced in California and southern Brazil, and it was not until the 19th century that it arrived in Australia and New Zealand (El-Kholy, 2012). Much more recent is the expansion in other areas of the planet, such as China, Japan or Uruguay, not to mention cases more exotic but very limited in surface area such as Ethiopia, India, Angola, Mozambique, Namibia, South Africa or Botswana (Vilar & Cárdenas, 2016). These examples mean, however, that olive groves have ceased to be exclusively Mediterranean (see Map 1) and suggest that the process of expansion around the world is far from complete 
MATERIAL AND METHODS
Along with a review of specific literature, the search for technical reports generated by different national agencies where expansions of the crop are being produced, the systematic use of news in the general and specialized press and the treatment of statistical information provided by national and international organizations, this research has also been enriched by a dozen in-depth interviews with experts based in Spain. They are, in all cases, prominent leaders in their different fields of expertise (political, business, technical and academic) with recognized international visibility, which provides them with first-hand knowledge of the processes of change that are discussed in this article. The interviews have been carried out over the last three years, forming part of a broader documentation process that covers other aspects related to the territorial dynamics of the areas of olive specialization, especially the region of Andalusia and, in particular, the province of Jaén, the most extreme case of monoculture in the world (Sánchez & Paniza, 2015, Rodríguez, Sánchez & Gallego, 2017).
RESULTS
The surface area dedicated to olive cultivation has increased fourfold since the United Nations Food and Agriculture Organization (FAO) began collecting reliable statistical information on this subject (1961). Table 2 shows the detail of the area under production together with the behaviour of each continental grouping. At that level, European leadership is recognized as well as the precocity within the generalized expansive process, partly as a consequence of the significant support received through the Common Agricultural Policy (CAP). Thus, for more than three decades (EEC, 1966; EU, 1999) Italy and France, first, then Greece, Portugal and Spain from the time of their accession to the European Economic Community (now the European Union) in the 1980s, have benefited from different types of aid linked to production and an intervention mechanism that was effective in preventing prices from falling below the level that ensured profitability for producers (Rodríguez, Sánchez & Gallego, 2017). Since the last decade of the twentieth century, however, the most significant relative growth has occurred on other continents. In this table, as indicated, the official statistic only includes the area harvested and, in addition, by observing the detail by country, we can see the absence of the most recent producers, either due to defects in the collection of information from their respective statistical services, or because the productions are so insignificant that they do not appear. It is, therefore, not inaccurate to say that the global surface area of olive groves had exceeded 11 million hectares in 2015. In fact, the year before, an estimated 75,000 new hectares were planted, especially in countries such as Morocco, Tunisia, Portugal, Chile, Saudi Arabia, China and India. 1 Some of these countries have plans in place to continue to significantly increase the area devoted to cultivation, and more than a few have also expressed their intention to do so on a more modest scale due to their geographical characteristics.
These figures make the olive grove one of the permanent crops with the largest area occupied on the planet, above the total for bananas and plantains (9.9 Mha), but clearly exceeded by citrus (14.5 Mha) and palm oil (18.7 Mha), all of which are absent or minimally represented on the SOCIAL SCIENCES & HUMANITIES, VOL 1, ISSUE 1, 2018
European continent. Observing the magnitudes corresponding to the average volumes of oil and olive production in recent years (Tables 3 and 4) , it is clear that countries with a strong olive tradition continue to lead in a very prominent way. In essence, it remains a crop of the Mediterranean basin and very much dominated by Spain, which occupies first place in a very conspicuous way. The major part of the consumption and export also belong to this group of countries. However, the proportion of both aspects has slightly declined in recent decades, as a logical consequence of the expansion of markets and the emergence of new producers. At the moment, this latter set of countries obtains harvests that do not come close to challenging the global leadership, with Argentina being the only case highlighted. With regard to consumer countries outside the Mediterranean world, there are some demographic giants with a significant ethnic Latino component, such as the USA or Brazil, some other countries where this element is less prominent (Australia), or absent (Japan), and countries that are still part of the European Common Market, such as Germany, the United Kingdom and France. These facts help us to appreciate, if anything, the truly global status that this crop has acquired and the products that are obtained from it. We can consider this global framework, therefore, as being appropriate for understanding its recent and future dynamics. Figure 2 shows the significant increase in olive-based products in the last quarter century. The role of Spain has been key in this process of expansion in the production and the consumption of oil and olives. Let us now turn to a subject that is especially important to this case: the development of methods for the intensification of production. From the outset, the productive stimulus that Spain received when it acceded to the European Union not only translated into an increase in the cultivated area, but it signified, principally, a decisive wager on mechanization, the systematic use of inputs and the gradual adoption of irrigation, something quite novel if one considers that the olive tree was always considered a rain-fed crop. The results of this process can be seen in Figure 3 , in which it is clear that despite all the improvements in farming techniques, the size of the olive harvest varies greatly and is sensitive in any case to the meteorological conditions of each season in the context of the wide variability that characterizes the Mediterranean climate. On the other hand, far from generating absolute advantages, the intensification of production is paid for with significant environmental and socioeconomic returns (Delgado, 2012). The worldwide spread of olive oil as a fundamental component of the Mediterranean diet is, for the moment, subject to the generation of an important ecological footprint in the extreme monoculture zones, which is a contradiction (Scheidel and Krausmann, 2011) .
Since the beginning of the 21st century, partly as a result of the environmentally unsustainable habits of the green revolution promoted under the CAP, aid in the European Union has been steered from price and market policies towards rural development. Ironically, this circumstance has increased the interest of technicians, researchers and investors in developing new and even more productivist formulas. In fact, one characteristic shared by the current expansion of the olive tree around the world is the adoption of intensive and super-intensive plantings. As we have said, the development of these agronomic methods that permit greater harvests, reduce costs and even increase the quality of the product, have been developed, in part, in EU countries as a formula to compete in a context of strict market conditions, that is, in which no aid other than rural development could be accepted. These same systems have been well received in the new projects developed all over the world. In this way, the prototype of modern exploitation is the one that has a surface area large enough to justify complete mechanization and even the implementation of its own milling systems and direct sales with its own brand. The speed with which the most advanced machines perform the harvest, the choice of the most appropriate moments to proceed with the harvesting of the fruit, and the great industrial capacity of the oil mills are elements that allow us to understand the productive strategy as a compromise between quantity and quality. This is demonstrated by the fact that, from the outset, direct marketing is targeted at the most demanding markets and those that pay the most for the product. This is a big difference from the traditional territories, where productive small farms and the existence of processing cooperatives that operate as bulk sellers in the intra-industry market are frequent, which is one of the most distinctive features of the Spanish case (USDA, 2013).
In Spain, in addition to the exceptional case of the province of Jaén, which has reached a situation of almost total monoculture, the most recent expansions have taken place in the province of Seville, where the soil conditions, property structure and availability of water have lead to the recovery of a crop that was present at other times, but was uprooted in the second half of the twentieth century due to a lack of profitability, and that is returning today under the productivist approaches described above.
In Europe, however, the most recent and spectacular case of olive grove expansion is that of the Portuguese Alentejo (Sánchez & Gallego, 2012). This region contains 48.35% of the country's olive-growing area (169,896 ha) and produced 74.03% of the oil obtained in Portugal in 2013. 1 2 This is one of the clearest examples of the influence that the investment, technology, knowledge and the training capacity amassed in the south of Spain has had in this latest wave of the spread of modern olive growing techniques throughout the world. In fact, at the time there was talk of a 'landing of Spaniards' in this region of Portugal and their important role is recognized in the revolution in production experienced in this area, which has allowed Portugal to surpass for the first time in its history a production of 100,000 tonnes of oil in the last campaign. notably with the model of family agriculture dominant in this country. Among the reasons that have permitted the development of the new olivegrowing landscapes in Alentejo are the availability of abundant, safe and inexpensive water provided by the Alqueva dam (4,150 Hm 3 ) or the possibility of acquiring land with good agronomic conditions at prices that were initially extraordinarily attractive. The first Spaniards to invest were average price of olive groves in Spain was irrigated farms, which augured a safe capitalization when planting, especially when one takes into account that the installation of the infrastructure for irrigation and the processing industry were able to benefit from the generous support received under the Rural Development Plan then in force. To all this was added the lower remuneration of the agricultural workers, the physical and idiomatic proximity and the legal security granted by the fact that both countries belong to the European Union.
Another paradigmatic case is that of Morocco. With 580,000 hectares planted in 2003, the goal was set to reach one million ha by 2015, a goal they have basically achieved. The new olive groves have modified the production landscape, but also the preferred destination of the fruit, which until then had been dominated by the olive for direct consumption, and which is now more focused on the production of oil. As in the other cases, this has also involved a radical change in the type of varieties used. In the Mediterranean basin hundreds of different biotypes are found that come from the acclimatization to local conditions. In the new plantations, however, those that best meet the standardized requirements of international markets are sought. The Arbequina, Arbosana and Picual varieties, coming from Spain, or Kororiki and Frantoio, from Greece and Italy respectively, are some of the most used. What is more, along with the plantations created in the most favourable areas of the country, an export plan has also been conceived. This is reflected in both the Plan National Oléicole (1988-2010) and the Plan Maroc Vert (Agence por le Développement Agricole, 2009), supported by the European Union and that also encourages foreign investment. At the moment, it has been reported that in the last six years the production of olive oil in this country has doubled 43 and it has been announced that the new horizon is 1.2 million ha by 2020. 45 The Moroccan plans are an example that has been repeated in Tunisia 65 or Algeria
76
. In South America, Uruguay (Parras, 2013) and Brazil (in the state of Rio Grande do Sul) are also taking the first steps to quickly create specialized regions. In both cases there is intense demand for technical and instructional advice from the olive orchard district of Jaén (Rodríguez and Parras, 2011).
In North America, regional specialization is also being strengthened in California 87 , which is expected to increase by 1,400 ha annually until 2020, but it is more surprising to see a new production area in the south-eastern United States, which encompasses a strip of potential expansion across northern Florida and the south of South Carolina, Georgia (where plantations are already in operation), Alabama and Mississippi, at latitudes similar to those that in Texas also allow quality oils to be obtained. The study of the agronomic and climatic conditions for the development of this new zone was prepared by an Australian company that is familiar with the process of expansion of the superintensive models in its country, which are the ones desired to be reproduced here (Paul Miller & Associates, 2012) .
In China, studies have been carried out to evaluate the ecological possibilities of growing olive trees in certain higher altitude subtropical areas (Guo, Yan, Fan, Wanze, & Li, 2010) . There is newly arrived information that clarifies the intention of the Chinese government to plant 59 million olive trees in the valley of the Bailong River, a quantity equivalent to the total number of 3 4 Olimerca, newspaper specialized in news from the olive sector, September 5, 2016 http://www.olimerca.com/noticiadet/la-produccion-deaceite-de-oliva-en-marruecos-se-duplica-en-seisanos/246db43596a399b4167de631edc2da6d 45 Olimerca, newspaper specialized in news from the olive sector, December 23, 2016
http://www.olimerca.com/noticiadet/horizonte-2020-enmarruecos-llegar-a-12-mm-de-hectareas-deolivar/85a7f935971c5ea1613e14889fde0e16 5 6 Olimerca, November 10, 2015 http://www.olimerca.com/noticiadet/tunez-plantara-5-millones-de-olivos/434fbb0d976695289dcd7a2526065997 olive trees existing in Jaén, although occupying a much smaller area because they would be superintensive plantations, within a plan to reach 86,000 ha, of which 23,000 are already in production 98 .
DISCUSSION AND CONCLUSIONS
The global production and consumption of olive products has increased without becoming unbalanced. In the case of olive oil, global consumption has doubled and for table olives, it has tripled (Figure 3) . It is symptomatic, in this regard, that although the European Union is the world's largest producer, it has never encountered the problems of surpluses that have overwhelmed other sectors (beef, butter, milk), despite the generous subsidies that have stimulated production for decades. The immediate prospects seem to indicate that the expansive process will continue. Among the reasons that allow us to make this affirmation, there is the demographic increase and, in particular, that of the middle classes with greater purchasing power, both in the areas of traditional consumption of the Mediterranean countries and outside this zone. In this regard, the aspects related to health and nutrition are the most important asset in olive oil, a fat that contains a high percentage of monounsaturated fatty acids and does not bear the serious environmental and social controversies that affect palm or soya oils. At the moment, per capita consumption in countries such as the USA, Brazil, Germany, China, the UK or Germany is extremely low and, therefore, there is huge potential for a significant upward trend.
In all the countries where the habit of consuming oil and olives has been introduced and where they believe that they have appropriate ecological conditions, attempts are made to develop plantations to serve the local markets, as we have seen in the case of Brazil, China or the USA. These plans to replace imports are complemented by export specialization in countries where consumption has not yet taken root or where the absorption capacity of the products by the domestic market is very small compared to the production capacity, as is the case in Argentina, Chile and Portugal. Although the number of countries with olive tree plantations is increasing, production and exporting dominance will remain located in countries bordering the Mediterranean for a long time. Producer countries with the capacity to vie for global leadership in the export market are not expected to appear on the world stage, but nor is their role expected to diminish. The reason is that they have conditions that make them very competitive. It used to be the Mediterranean ends where the (Georges Duhamel); nowadays, the olive tree reproduces far beyond the geographical boundaries of this region saddled between three continents.
The tension between consolidated and new producers is not, in any case, an issue that we should examine at the scale of the different countries that make up the olive world, but rather that of each particular farm. The contrasts are, accordingly, between small farms on rain-fed lands located in areas that enjoy far from ideal agronomic conditions (especially in the case of olive groves in the mountains) and large irrigated farms that occupy very fertile lands and are professionally managed. The former correspond to the template of family agriculture and try to maintain themselves through formulas of cooperation and by trying to incorporate elements of postproductivism (differentiation, organic farming, tourism activities, income supplementation with other activities) and, in the case of European countries, by taking advantage of CAP support. The latter follow an agrobusiness blueprint and have been designed to compete under strict market conditions under the principles of productivism, with significantly lower costs to obtain the oil (IOC, 215). New technological advances, such as the use of drones to monitor the crop or harvesting machines that are more efficient or completely robotic, will mean an even greater distance between each model. Access to the land/water duality and to financial capital will, in this latter model, be decisive for the location of the new plantations that follow these high-tech models. On the other hand, for traditional specialized territories, the losses that they may have in productive terms may well be offset, as is already happening in Andalusia, with the development of their potential in terms of research, innovation and commercialization.
